Activation and maturation mechanisms of boar acrosin zymogen based on the deduced primary structure.
We have isolated cDNA clones encoding boar acrosin, a serine protease participating in the initial stage of fertilization, from boar testis lambda gt11 cDNA libraries. Nucleotide sequencing of the overlapping clones indicates that the composite cDNA inserts contain 1,391 base pairs coding for a 5'-untranslated region, an open reading frame, a stop codon, a 3'-untranslated region, and a poly(A)+ tail. A polyadenylation signal, AATAAA, is located 33 bases upstream from the start of the poly(A)+ tail. The amino acid sequence deduced from the cDNAs shows that boar acrosin is initially synthesized as a prepro-protein with a 16-residue signal peptide at the NH2 terminus. This signal sequence is followed by a 399-residue sequence corresponding to the acrosin zymogen. COOH-terminal sequence analysis of boar sperm 55-kDa proacrosin and its processed forms indicates that the mature acrosin molecule contains 322 amino acid residues in two polypeptide chains, a 23-residue light chain and a 299-residue heavy chain, with a combined molecular mass of 35,735 Da, and that the 55-kDa proacrosin molecule has 14-, 18-, and 43-residue segments as COOH-terminal extensions that are removed during proacrosin maturation. The COOH-terminal 43-residue segment is rich in proline residues, including an unusual repeat of 23 consecutive prolines. The deduced amino acid sequence of boar acrosin shows a high degree of identity with major portions of other serine proteases, including the active site region and the location of cysteine residues. We conclude that boar acrosin is synthesized as a single-chain polypeptide with the regions corresponding to the light and heavy chains covalently connected by two disulfide bonds, and that the single-chain molecule is autoactivated by cleavage of the Arg23-Val24 bond after removal of the COOH-terminal 14-residue segment, resulting in the formation of the light and heavy chains. This two-chain molecule is then converted to the mature enzyme by removal of the COOH-terminal 18- and 43-residue segments.